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We investigated the involvement of mitochondrial-dependent apoptosis in Huntington's disease (HD) vs. 25 control (CTR) cybrids, obtained from the fusion of human platelets with mitochondrial DNA-depleted NT2 26 cells, and further exposed to 3-nitropropionic acid (3-NP) or staurosporine (STS). Untreated HD cybrids did 27 not exhibit significant modifications in the activity of mitochondrial respiratory chain complexes I-IV or in 28 mtDNA sequence variations suggestive of a primary role in mitochondrial susceptibility in the subpopulation 29 of HD carriers studied. However, a slight decrease in mitochondrial membrane potential and increased 30 formation of intracellular hydroperoxides was observed in HD cybrids under basal conditions. Furthermore, 31 apoptotic nuclei morphology and a moderate increase in caspase-3 activation, as well as increased levels of 32 superoxide ions and hydroperoxides were observed in HD cybrids upon 3-NP or STS treatment. 3-NP-evoked 33 apoptosis in HD cybrids involved cytochrome c and AIF release from mitochondria, which was associated 34 with mitochondrial Bax translocation. CTR cybrids subjected to 3-NP showed increased mitochondrial Bax 35 and Bim levels and the release of AIF, but not cytochrome c, suggesting a different mode of cell death, linked 36 to the loss of membrane integrity. Additionally, increased mitochondrial Bim and Bak levels, and a slight 37 release of cytochrome c in untreated HD cybrids may help to explain their moderate susceptibility to 38 mitochondrial-dependent apoptosis. (Ward et al., 2000 centrifuged at 15,000 × g for 10 min. The resulting pellet (cytosolic confirmed these observations (Fig. 3A) . A significant increase in LDH 455 release was observed in both CTR and HD cybrids subjected to 10 mM 456 3-NP; however, CTR cybrids showed a preferential mode of necrotic 457 cell death, as determined by a higher loss of plasma membrane 458 integrity (Fig. 3A ).
459
We also tested the effect of STS on apoptotic and necrotic nuclei differences were observed between HD and CTR cybrids (Fig. 2D ).
472
However, no significant differences caused by STS (1 or 10 nM) were 473 observed on LDH release in both CTR and HD cybrids (Fig. 3B) .
474
These results show that HD cybrids exhibit morphological (Fig. 4A) . However, superoxide production increased in HD the levels of superoxide in CTR cybrids (Fig. 4C ).
499
By measuring DCF fluorescence we demonstrate that under basal 500 conditions HD cybrids are endowed with a significant higher amount 501 of hydroperoxides production, compared to CTR cybrids (p b 0.01) 502 (Fig. 4D) ; however, no differences between HD and CTR cybrids were (Fig. 5A) . STS 522 incubation also caused a significant increase in caspase-3 activity in (Fig. 5B) . However, we did not observe significant differ-526 ences in the susceptibility of HD cybrids compared to CTR cybrids 527 when examining caspase-3 activity in response to STS (Fig. 5B) ,
528
despite the observation of a significant number of apoptotic nuclei in 529 these conditions (Fig. 2C) . These data were confirmed by α-spectrin 530 cleavage into 150 and 120 kDa fragments, induced by 3-NP or STS 531 exposure (data not shown).
532
Effect of 3-NP on pro-apoptotic Cyt c, AIF, Bax, Bak, and Bim, and were analyzed by western blotting in HD and CTR cybrids (Fig. 6 ).
541
Cytochrome c was released in a significant manner from mitochondria (Fig. 6D ).
564
Treatment with 3-NP (1 and 10 mM) increased the translocation of
565
Bax from the cytosol to the mitochondria in both CTR and HD cybrids 566 (p b 0.05); however, no significant differences were observed between 567 HD and CTR cybrids (Fig. 6E) . Finally, cytosolic or mitochondrial levels 568 of the anti-apoptotic protein Bcl-2 were unaffected under basal or 3-569 NP-treated conditions in both HD and CTR cybrids (Fig. 6F) . 
595
Lymphocytes from HD patients have higher frequencies of mtDNA 596 deletions and oxidative stress, suggesting that CAG repeat instability,
597
and thus mutant huntingtin, are a causative factor in mtDNA damage 598 (Banoei et al., 2007 
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